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論 文 内 容 要 旨          
 Nowadays, A large amount of waste soil or sludge produced from construction sites because 
of the development in infrastructures or disaster areas such as landslide as a result of heavy rain is 
the big problem. The common method to deal with this problem is discharging the waste soil or 
sludge directly to disposal area leading to the environmental problems. In addition, to recover the 
landslide area, people usually use new materials from other sites. This method costs a lot of money 
for disposal activities and buying new material for fixing those destroyed banks. Thus, a good method 
to replace the original method is required to recycle the waste soil or sludge for use as a construction 
material. As a result, this research focuses on the soil stabilization with cement and cornsilk fiber to 
produce the stabilized material for using in construction works. The contents of this study are shown 
as follows: 
Chapter 1: This chapter presents the problems and objectives of this study.  It also provides 
literature review about the previous studies using fiber and stabilizer stabilized soil or sludge. 
Chapter 2: This chapter focuses on recycling the sludge with high water content to use for 
ground material by using the fiber-cement stabilized sludge method. This chapter was carried out to 
investigate the strength behavior of cemented sludge reinforced with cornsilk fiber. Hence, a series 
of unconfined compression and splitting tension test was conducted at different levels of water, 
cement, and fiber content. Water contents considered in this study were 40% to 60%; cement content 
used for sludge stabilization was changed from 5 kg/m3 to 40 kg/m3; meanwhile, fiber content was 
used at different levels from 5 kg/m3 to 30 kg/m3. The experiment results showed that there was an 
improvement in failure strength, failure strain, ductility, and stiffness with fiber inclusion. Besides, 
stiffness improvement was based on the amount of cement used. The relationships between failure 
strength with and without fiber inclusion and water, fiber, and cement content were described as 
following power or exponential function with a strong correlation coefficient. 
Chapter 3: This chapter aims to reinforce the weak soil by using natural fiber as cornsilk. The 
effect of cornsilk fiber with different fiber contents (0.5%, 1%, 1.5%, and 2%), fiber lengths (10 mm, 
30 mm, and 50 mm) on strength properties of soil with optimum water content. The compaction, 
compression, and splitting tension test are used in the present work. The experimental results reveal 
that the splitting tensile strength, compressive strength. toughness, ductility, and stiffness are 
improved with fiber inclusion. The most enhancement in compressive strength and tensile strength 
are 38% and 210%, respectively. Fiber content of 1% and fiber length of 10 mm or 30 mm are 
recommended to be used.  
Chapter 4: Currently, the earthen materials such as rammed earth, adobe block, adobe brick, 
etc. have been paid more attention because of its cost-effectiveness and negligible effects on 
environment. Therefore, this chapter aims to recycle the waste soil produced from construction 
works or disaster areas in order to produce earthen material. The effect of cornsilk fiber and cement 
on mechanical properties of soil with low water content is studied. Three kinds of test including 
compression, splitting tension, and compaction tests are used to understand the mechanical 
characteristics of treated soil. A wide range of curing time (7 days, 14 days, and 28 days), cement 
content (4%, 8%, and 12% by weight of dry soil), and fiber content (0%, 0.25%, 0.5%, and 1% by 
weight of dry soil) are considered in this research. The optimum fiber content for improving 
compressive strength and splitting tensile strength is between 0.25% to 0.5%. Splitting tensile 
strength equals to 0.148 times compressive strength. The multiple nonlinear regression models 
following the basic parameters including curing time, fiber content, and cement content for 
evaluating strength characteristics were established. The effective degree of each parameter on 
compressive and tensile strength was also evaluated.  
Chapter 5: The tensile strength is an important parameter for construction and building 
material, this parameter is usually determined by using indirect tensile test such as splitting tensile 
test. However, it is quite hard to observe the tensile properties of soil including tensile cracks, stress-
strain curve, etc. Therefore, this chapter investigates the tensile properties of soil stabilization with 
cement and fiber by using the direct tensile test. A wide range of curing time (7 days, 14 days, and 
28 days), cement content (4%, 8%, and 12% by weight of dry soil), and fiber content (0%, 0.25%, 0.5%, 
and 1% by weight of dry soil) are  also considered in this chapter. The experimental results indicate 
that the addition of fiber results in the improvement of tensile strength in general. Direct tensile 
strength equals to 0.071 and 0.483 times of compressive strength and splitting tensile strength, 
respectively. Regression models with high accuracy based on basic parameters are developed to 
predict compressive strength and tensile strength. According to sensitive analysis, the ascending 
orders of effective parameters on direct tensile strength were fiber content, curing time, and cement 
content. 
Chapter 6: This chapter aims to propose a process to simplify the regression models which are 
used to predict some properties of stabilized soil such as compressive strength, tensile strength, etc. 
8 data sources with 613 data points were collected from previous studies to examine the models 
developed from the proposed process. The results reveal that although the accuracy of modified 
models is almost the same as that of multiple nonlinear regression model, the modified models are 
simpler than the multiple nonlinear regression models. Thus, the proposed simplification procedure 
is accepted. 
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  第1章は緒論である． 












  第 5 章では，第 4 章で生成したレンガ状の建築材料の強度特性をより詳細に調べるため，コンクリートに対して
用いられるDirect Tensile Testを実施し，引張強度を測定した．さらに多重非線形回帰モデルを求め，引張強度を
推定できる式を導出した．これは泥土から建築材料を生成する上で有益な知見である． 










    
 
